What is Claimed is: 

1. An isolated polynucledtide comprising a nucleotide sequence selected from the group consisting of; 

(a) a first nucleotide s&[uence which is a polymorphic variant of a reference sequence for 
Interieukin 4 Receptdr Al^^IL4Ra) gene or a fragment thereof, wherein the reference sequence 
comprises SEQ ID NOcl, and the polymorphic variant comprises an IL4Ra isogene defined by a 
haplotype selected fronmie group consisting of haplotypes 1-53 in Table 5; and 

(b) a second nucleotide seqAnce which is complementary to the first nucleotide sequence. 
The isolatedVolynucleotide of claim 1 which is a DNA molecule and comprises both the first and 
second nucle^de sequences and further comprises expression regulatory elements operably linked 
to the first nucleotide sequence. 

J A recombinant oWnism transformed or transfected with the isolated polynucleotide of claim 1, 
wherein the organkm expresses an IL4Ra protein encoded by the first nucleotide sequence. 
The recombinant organism of claim 4 which is a nonhuman transgenic animal. 
^ The isolated polynuclebtide of claim 1. wherein die first nucleotide sequence is a polymoiphic variant 
of a fragment of the lD4Ra isogene, the fragment comprising one or more polymorphisms selected 
from the group consisting of: guanine at PSl, thymine at PS2, thymine at PS3, cytosine at PS4, 
thymine at PS6, adenineVt PS7, cytosine at PS8, thymine at PS9, thymine at PSIO, adenine at PSl 1, 
adenine at PS12, thymineV PS13, thymine at PS14, adenine at PS15, thymine at PS 16, adenine at 
' PS17, thymine at PS18, adenine at PS19, cytosine at PS20, cytosine at PS21, thymine at PS22, 
cytosine at PS23, thymine atVs25, thymine at PS27, cytosine at PS28, thymine at PS30, adenine at 
PS32, thymine at PS33, guanifle at PS34ycyt Dsine at PS35, cytosine at PS36, cytosine at PS37, 
thymine at PS38, guanine at PS^ , guanjne a|tVs40,jadenine at PS41, thymine at PS44, and adenine 
atPS45. 

An isolated polynucleotide comprising a nucleotide sequence which is a polymorphic variant of a 
reference sequence for the IL4Ra dDNA or a fragment thereof, wherein the reference sequence 
comprises SEQ ID NO:2 and the poWmorphic variant comprises adenine or guanine at a position 
corresponding to nucleotide 223, cytdsine or thymine at a position corresponding to nucleotide 237, 
guanine or adenine at a position correLonding to nucleotide 244, tiiymine or cytosine at a position 
corresponding to nucleotide 291, cytoske or thynndne at a position corresponding to nucleotide 501, 
guanine or adenine at a position corresponding to nucleotide 554, tiiymine or cytosine at a position 
corresponding to nucleotide 939, adeninAor cytosine at a position corresponding to nucleotide 1198, 
guanine or tiiymine at a position corresporiding to nucleotide 1242, tiiymine or cytosine at a position 
corresponding to nucleotide 1291, cytosinebr thymine at a position corresponding to nucleotide 
1293, thymine or cytosine at a position correlsponding to nucleotide 1299, thymine or cytosine at a 
position corresponding to nucleotide 1507, c:\osine or thymine at a position corresponding to 
nucleotide 1701, adenine or guanine at a positJbn corresponding to nucleotide 1727, guanine or 
adenine at a position corresponding to nucleotid^e 1735, cytosine or tiiymine at a position 

74 



# 



15 corresponding Jb nucleotide 2023, thynine or guanine at a position corresponding to nucleotide 2254 

and thymine or i^tosine at a position corresponding to nucleotide 2397. 
A recombinant ^ganism transformed or transfected with the isolated polynucleotide of 
claim 7, wherein Ve organism expresses a Interleukin 4 Receptor Alpha(IL4Ra) protein 
encoded by the polVmorphic variant sequence. 

The recombinant organism of claim 8 which is a nonhuman transgenic animal. 
An isolated polypeptid^fcomprising an fficT^id sequence which is a polymorphic variant of a 
reference sequence for tl\lL4Ra protein or a fragment thereof, wherein the reference sequence 
comprises SEQ ID NO: 3 £Ad the polymorphic variant is encoded by an isogene defined by one of 
\hf h^p'^^yp ^ '- '>l '><wrrm Table 5." 
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y ST An io^iof^pnfihnH Y <=pe.t^ifir- for and immunoreactive with the isolated po lypeptide of claim 10. 

A method for screeAng for drugs targeting the isolated polypeptide of claim 10 which comprises 
contacting the BL4RApolymorphic variant with a candidate agent and assaying for binding activity. 
& A composition compi^ng at least one genotyping oUgonucleotide for detecting a polymorphism in 
the Interleukin 4 Recep«br Alpha(IL4Ra) gene at a polymorphic site selected from PSl, PS2, PS3, 
PS4, PS6, PS7, PS8, PS9VsiO, PSll, PS12, PS13, PS14, PS15, PS16, PS17, PS18, PS19. PS20, 
PS21, PS22, PS23, PS25, PS27, PS28, PS30. PS32, PS33, PS34, PS35, PS36, PS37, PS38. PS39, 
-J, PS40,PS41,PS44,andPS45 
H The composition of claim IS.Vherein the genotyping oligonucleotide is an allele-specific 

oligonucleotide that specificallV hybridizes to an aUele of the EWRa gene at a region containing the 
. I polymorphic site. \ >-» 

Sk. The composition of claim 14, whLin the all^l^f^^ic oligonucleotide comprises a nucleotide 
sequence selected from the group Lsisting of of SEQ ID NOS:4-79, die complements of SEQ ID 
. — NOS: 4-79, and SEQ ID NOS:80-23,1. 

^ The composition of claim 13, wherefn the genotyping oligonucleotide is a primer-extension 
, oligonucleotide. \ 

&r A method for genotyping die InterleVkin 4 Receptor Alpha(IL4Ra) gene of an individual, 
comprising determining for the two clpies of the IL4Ra gene present in the individual the 
identity of the nucleotide pair at each if PSl, PS2, PS3, PS4, PS6, PS7, PS8, PS9, PSiO, 
PSll, PSll, PS13, PS14, PS15, PS16, PS17, PS18, PS19, PS20, PS21, PS22, PS23, PS25, 
PS27, PS28, PS30, PS32. PS33, PS34, PSSS, PS36, PS37, PS38, PS39, PS40, PS41, PS44, 



and PS45. 

The method of claim 17, wherein the determin^g step comprises: 

(a) isolating from the individual a nucleic aciAmixture comprising both copies of the IL4Ra gene, 

or a fragment thereof, that are present in theVndividual; 
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(b) amplifying from thA nucleic acid mixture a target region containing at least one of the 
polymorphic sites; 

(c) hybridizing a primer intension oligonucleotide to one allele of the amplified target region; 

(d) performing a nucleic atiid template-dependent, primer extension reaction on^the hybridized 
genotyping oligonucleoMe in the presence of at least two different terminators of the reaction, 
wherein said terminators W conqplementary to the alternative nucleotides present at the 
polymorphic site; and 

(e) detecting the presence and Identity of the terminator in the extended genotyping 
oligonucleotide. 

A method for haplotyping the iWleukin 4 Receptor Alpha(IL4Ra) gene of an individual 
which comprises determining, foV one copy of the IL4Ra gene present in the individual, the 
identity of the nucleotide at each\f PSl, PS2, PS3, PS4, PS6, PS7, PS8, PS9, PSIO, PSl 1, 
PS12, PS13, PS14, PS15, PS16, p\l7, PS18, PS19, PS20, PS21, PS22, PS23, PS25, PS27, 
PS28, PS30, PS32, PS33, PS34, Ps\5, PS36, PS37, PS38, PS39, PS40, PS41, PS44, and 
PS45. 

The method of claim 19, wherein the det^mining step comprises 

(a) isolating from the individual a nucleilb acid molecu|^^j^nt^^ only one of the two copies of 
the IL4Ra gene, or a fragment thereoA that is present in the individual; 

(b) amplifying from the nucleic acid moleddle a target region containing at least one of the 
polymorphic sites; 

(c) hybridizing a primer extension. oligonucllotide to one allele of the amplified target region; 

(d) performing a nucleic acid template-depenlient, primer extension reaction on the hybridized 
genotyping oligonucleotide in the presencfc of at least two different terminators of the reaction, 
wherein said terminators are complementa^ to the alternative nucleotides present at the 
polymorphic site; and 

(e) detecting the presence and identity of the terAinator in the extended genotyping 

nTT pTTTTTTCl-ftOtide. 



A method for predicting a haplotype pair for the Interieukin 4 Receptor Alpha(IL4Ra) gene of an 
individual comprising: 

(a) identifying an IL4Ra genotype for the individual at each of PSl, PS2, PS3, PS4. PS6, PS7, 
PS8, PS9, PSIO, PSll, P^2, PS13, PS14, PS15, PS16, PS17, PS18, PS19. PS20, PS21, PS22, 
PS23. PS25, PS27, PS28, P^O, PS32, PS33, PS34, PS35, PS36, PS37, PS38, PS39, PS40, 
PS41,PS44, andPS45; 

(b) enumerating all possible haplotypba>airs which are consistent with the genotype; 

(c) accessing data containing the IL4RoShaplotype pairs determined in a reference population; and 
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(d) assigning^ haplotype pair to the individual that is consistent with the data. 
^ A method for Identifying an association between a trait and at least one haplotype of the 
Interleukin '4 Receptor Alpha gene which comprises comparing the frequency of the 
haplotype in a ptoulation exhibiting the trait with the frequency of the haplotype in a 
reference population, wherein the haplotype is selected from haplotype numbers 1-53 shown 
in Table 5, wherein\ higher frequency of the haplotype in the trait population than in the 

reference population indicates the t rait is associated with the haplotype. 

The meth\d of claim 22, wherein the trait is a clinical response to a drug targeting IL4Ra. 
A computer Vystem for storing and analyzing polymorphism data for the Interleukin 4 Receptor 
Alphagene, ccmprising: 

(a) a central pfbcessing unit (CPU); 

(b) a communic\tion interface; 

(c) a display devite; 

(d) an input device\and 

(e) a database contaming the polymorphism data; 

wherein the polymorphism data comprises the genotypes and haplotype pairs shown in Table 4 and 
the haplotypes shown in Table 5. 

A genome anthology for tht Interleukin 4 Receptor Alpha(IL4Ra) gene which comprises RA^a 
isogenes defined by haplotypes 1-53 shown in Table 5. 
5^ A method for haplotyping the Iriterleukin 4 Receptor Alpha (IL4Ra) gene of an individual which 
comprises determining whether Oje individual has one or more haplotypes in Table 5. 
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